in volume are favoured, whilst those accompanied with a volume increase are inhibited. Low molecular weight molecules in food such as peptides, lipids and saccharides are rarely affected by HPP because of the very low compressibility of covalent bonds at high pressures 1 . On the other hand, macromolecules, such as proteins and starches, can change their native structure during HPP, in a manner analogous to thermal treatments 2 .
The viability of vegetative microorganisms is affected by inducing structural changes at the cell membrane or by the inactivation of enzyme systems which are responsible for the control of metabolic High pressure thermal processing . The amount of synergy observed, however, is affected by both the product and the bacterial strain under observation.
The mechanism of spore inactivation has been primarily studied in Bacillus subtilis; high pressure initiates spore germination via at least two mechanisms dependent on the magnitude of pressure applied 11 . At moderately high pressure (50-300 MPa), the spore nutrient receptors are activated and germination proceeds down the nutrient-triggered pathway 12, 13 . Very high pressures (400-800 MPa), however, trigger the release of calcium dipicolinic acid (DPA), possibly by opening the DPA channels in the inner membrane or via another action on the inner membrane, and subsequent germination and heat sensitivity 12, 13 .
Pulsed electric field processing
Pulsed electric field (PEF) processing involves the application of very short, high voltage pulses to a food which is placed between or pumped through two electrodes. Typically, several thousand volts per cm applied for 20 to 1000 ms are required for effective microbial inactivation. The sensitivity of microorganisms to PEF depends on cell characteristics such as structure and size 14 . In addition, extrinsic factors such as product pH, water activity, soluble solids and electrical conductivity affect the decontamination efficiency of the technology.
Although the underlying mechanisms are not yet fully explained on a molecular basis, PEF treatment disturbs and perforates microbial cell membranes 15 . It is likely that the loss of cell membrane functionality through PEF is due to formation of hydrophilic pores in the membrane and the forced opening of protein channels. 
Cool plasma
Cool plasma is an ionised gas state, generated from gas or Possible applications for cool plasma treatment include food contact surface decontamination, where it can be very effective for the inactivation of microorganisms, including bacterial spores, on glass, stainless steel and plastics 19 . Cool plasma treatment of more complex surfaces, including food, is more challenging due to the limited Under the Microscope penetrative capacity of plasmas; however, sufficient inactivation of pathogens has been observed on meat and produce surfaces [20] [21] [22] .
Research on the influence of factors such as microbial load, microbial growth history, biofilms and the role of critical processing parameters on cool plasma effectiveness is still ongoing. 
Ultraviolet light processing

Conclusions
The advanced food preservation technologies presented here represent many opportunities for the food industry to meet contemporary retail and consumer desires for convenient food that is fresh tasting, reduced in (chemical) additives, microbiologically safe and have an extended shelf life. Technological breakthroughs, advances in equipment design and methodologies for measuring the critical process factors will improve our ability to assess and control the performance of novel processes. Continued research into inactivation kinetics and the mechanisms of microbial inactivation will contribute to the validation of these processes and, therefore, possible applications and uptake by the food industry. Under the Microscope
